Metabolism and metabolite profiles in vitro and in vivo of ospemifene in humans and preclinical species.
Metabolite profiles of ospemifene, a novel nonsteroidal selective estrogen receptor modulator, were surveyed as part of its development. The pharmacokinetics of ospemifene and its two major, pharmacologically active metabolites 4-hydroxyospemifene and 4'-hydroxyospemifene, was elucidated in studies of volunteer humans given various doses of ospemifene and in experiments of several animal species (rat, mouse, dog, and cynomolgus monkey), which had been used either for pharmacological or toxicological studies of ospemifene. Metabolites produced in in vitro human and animal liver preparations were compared between species and with the metabolite profiles in the in vivo investigations. Considerable interspecies differences were observed in the metabolite profiles and quantities. The major human metabolite, 4-hydroxyospemifene, was produced in substantial amounts both in vitro and in vivo in most animal species, except dog, and thus the exposure to this metabolite seems adequate in the most important toxicology species, the rat and the cynomolgus monkey. 4'-Hydroxyospemifene was equally abundant in vitro and in vivo metabolite in mice and dogs, and consequently, its contribution to the total exposure of ospemifene-related activity would be adequately covered in animal experiments. Other ospemifene metabolites were variably detected in different species, but probably they are not of consequence to pharmacology or toxicology of ospemifene. Overall, there are quantitative and also some qualitative differences in the metabolism of ospemifene in different species. Generally, in vitro metabolite profiles were predictive for in vivo profiles. The contribution of two major hydroxyl metabolites to activity and toxicity of ospemifene is adequately covered by at least some animal species.